INTRODUCTION
One of the experimental devices that may be carried on the Surveyor spacecraft will measure the mechanical properties of the lunar surface in the vicinity of the spacecraft. The apparatus and the experiment. to be performed are discussed, in addition to the interpretation of the results of the experiment. From the ap- In operation, the sampler arm may be raised and, by the actuation of a clutch, released to allow the bucket to fall on the lunar surface to break up any hard material or to reduce small rocks to more usable fragments. To increase the eftieaey of the blow under lunar gravity, the downward motion is strengthened by means of a pretensioned torque spring attached to the elevation axis of the apparatus.
Two separate modes of command are provided, one to control with some precision the position of the surface sampler, and the other to permit relatively rapid movement of the sampler from one location to another. In the . first mode, each motor is run for 0.1 see; and, in the second mode, for 2 see. The actual distanee moved during each time interval depends on the motor employed and the load on it, but control is such that the bucket can be brought to within a few tenths of an inch of a selected position.
To make the apparatus capable of measuring the forces it applies to the lunar surface, three sensors were added: (1) a strain gage was 
MODE OF OPERATION
The surface sampler Should be capable of certain standard sequences of events in order to carry out the tests described above. For example, a normal sequence of events might consist of lowering the surface sampler bucket to the lunar surface at a preselected number of points and driving the bucket vertically downward through the surface to the limit of the apparatus's capability at each of these points. From the subsequent record, the 'mechanical surface' (the surface at which the sensitivity of the device first indicated a load) could be determined for comparison with the visual surface at the same point. In addition, a vertical load penetration test would have been carried out at each of these points. Following this, a drag test could be performed at selected cross sections, followed by a trenching operation to give information on the material below the surface.
Other standard sequences including, for example, drop tests, have been formulated and programmed. In practice, it may be desirable to select a program after television views of the actual surface in the vicinity of the spacecraft have been studied. After some preliminary tests, for example, an attempt to pick up, weigh, or break a rock may be of greater value than further standard tests.
